ABSTRACT. The As a global analytic function (see [7] ), a solution of equation (1) is usually multiple-valued It is proved in [5] that (1) has two particular solutions z,. (t) and z,2(t), which have respectively single-valued and analytical periodic branches rl (t) and L2 (t) with the period 2cr in the strip region D {tlllm(t)l < },
It is well known that the limit sets of many nonlinear autonomous systems have fractal structures (see [1] [2] [3] ) However, it is very difficult to verify the fractal structure analytically and exactly for a given system, since the nonlinear autonomous system is usually not integrable by traditional quadratures In [4] and [5] the periodic solutions and the structures of Riemann surfaces of solutions to a doubly periodic Riccati equation are discussed, and the monodromy group (a Kleinian group (see [6] )) of the equation is established concretely for the study of the structure of the limit set of the solution space, and it is conjectured that the limit set has a fractal structure under certain conditions In this paper, this conjecture will be proved by means of the Kleinian group Some As a global analytic function (see [7] ), a solution of equation (1) The c-values of the local periodic solutions r, (t), r2 (t), "q (t) and ,2 (t) are respectively 0, c, and (see [5] ) For given A E R+, let V(A) be the union of sets v() s(o)Us(oo)Us()Us(-).
The following is the main theorem ofthis paper.
(the numerical work shows that 6(0.227) 3 + 2v/ ), then V(A), which is the limit set of the Kleinian group G of the system (2), is a totally disconnected (or thin) and perfect subset of C,, or in other words, G is a non-elementary Fuchsian group of the second kind (ref [9] ), and according to a consideration on similarities, its Hausdorff dimension can be evaluated as In 3
Df (V---) InS(A)"
The proof of this theorem can be completed by verifying the following facts and propositions FACT 1. C, is a one-dimensional manifold homeomorphic to the unit circle There exist two kinds of natural symmetries (i) if x, y E U, and x y, then they are said to be symmetric to each other with respect to the points 0 and c;
(ii) ifz, y 6 U, and Ira(z) T', then they are said to be symmetric to each other with respect to the points and Obviously, and -i are symmetric with respect to 0 and c, and 0 and c are symmetric with respect to and (see Figure 1 ). V(o Uzo U, Uo/U)= ,, and is a totally disconnected (or thin) and perfect subset in C, And the subsets S(0), S(oo), S(i), S( i), S(ul) and S(u2) are dense in V(A) PROPOSITION 6. V (A) is the smallest non-empty G-invariant closed subset of C, and therefore it is the limit set of the Kleinian group G, and G is a non-elementary Fuchsian group of the second kind (ref [9] ) FACT 5. From the construction of the set V(A) we see that it has the following self-similar laws (i) The structure of V(A) F0 is similar to the structure of V(A)f"l F_,, and also to the structure ofV(A) CI,, zz (v--) .
lne/ This completes the proof of the main theorem of this paper The structure of the set V(A) reflects 'the complexity of the limit set ofthe solution space of system (2) 
